Chronic hypersecretion of luteinizing hormone in transgenic mice disrupts both ovarian and pituitary function, with some effects modified by the genetic background.
When the pituitary or hypothalamus becomes resistant to steroid negative feedback, a vicious cycle ensues, resulting in chronic hypersecretion of luteinizing hormone (LH) from the pituitary and steroids from the ovaries. In women, LH hypersecretion is implicated in infertility, miscarriages, and development of granulosa cell tumors. Progress in defining the underlying mechanisms of LH toxicity, however, has been limited by the lack of well-defined animal models. To that end, we have developed a new transgenic mouse model (alpha-LHbetaCTP) wherein LH hypersecretion occurs chronically and results in several dire pathological outcomes. Chronic hypersecretion of LH was achieved by introducing a transgene containing a bovine alpha subunit promoter fused to the coding region of a chimeric LHbeta subunit. The alpha subunit promoter directs transgene expression only to gonadotropes. The LHbeta chimera contains the carboxyl-terminal peptide (CTP) of the human chorionic gonadotropin beta subunit linked to the carboxyl terminus of bovine LHbeta. This carboxyl extension extends the half-life of LH heterodimers that contain the chimeric beta subunit. In intact alpha-LHbetaCTP females, serum LH is elevated five- to ten-fold in comparison to nontransgenic littermates. Levels of testosterone (T) and estradiol (E2) also are elevated, with an overall increase in the T-to-E2 ratio. These transgenic females enter puberty precociously but are anovulatory and display a prolonged luteal phase. Anovulation reflects the absence of gonadotropin-releasing hormone (GnRH) and the inability to produce a pre-ovulatory surge of LH. The ovaries are enlarged, with reduced numbers of primordial follicles and numerous, giant, hemorrhagic follicles. Despite the pathological appearance of the ovary, females can be superovulated and mated. Although pregnancy occurs, implantation is compromised due to defects in uterine receptivity. In addition, pregnancy fails at midgestation, reflecting a maternal defect presumably due to estrogen toxicity. When the transgene is in a CF-1 background, all females develop granulosa cell tumors and pituitary hyperplasia by five months of age. They die shortly thereafter due to bladder atony and subsequent kidney failure. When the transgene is placed in other strains of mice, their ovaries develop a luteoma rather than a granulosa cell tumor and the pituitary develops pituitary hyperplasia followed by adenoma. In summary, alpha-LHbetaCTP mice provide a direct association between abnormal secretion of LH and development of a number of ovarian and pituitary pathological responses.